NOTICE 


THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 
INFORMATION AS POSSIBLE 



t 






. 




(MASA-TM-82254) THE MABSdALL CENTEE; iii H81- 17958 

PEACE IN NASA (NASA) 1 p HC A03/MF A01 


CSCL ObA 








'A I • Vi \ \,\t I , ’*• 


I 

I 


I 




I 

I 


A’ith (he CiUiiin^ of NASA's 
Space ShiiKle. new ami almost limit- 
less hi>ri/ons have been opened up 
\o us. Spaee is seen m> U>nger as 
only a realm to explore; it is viewed 
more as a bright and limitless natur- 
al resiuiree from which can be 
derived im|x>rtant Kmefits on Hiirth. 
In many ways we are just now on 
the threshi>ld of what future genera- 
tiims will come to ci>nsider the Age 
i>f Space. 

We at the Marshall Space blight 
Center are prinid to have an im|x>r- 
tani voW in the development ol this 
Space lrans|x>rtatiiMi System. Wc 
are also deeply invi^lved in applica- 
tion i>f space science and techiu>U>- 
g>. mu iuily in space but also io 
1-arlh processes as well. This broad- 
based capability, deveU'|XNl mer 
man\ years, has prepared tiv. 

C'enter l\>r Cimiinued participation 
in p-ogianis of the future. As we 
identils needs that can be met 
ihriMigh the use o( space, or space 
icchiuvIogN. we will move to meet 
them. 

The purpi'se iU this Ixn^klet is to 
show vou lu>vv ihc Marshall C'enter 
fils into the framework of the 
naiii>n’s hi>pes and plans l\>r the 
fi'lurc in space, and io stress the im- 
|HM'iance of i>ur employees* CiUitri- 
bulions to our wide-ranging 
activities. After reading this, we 
tliink Vi'ii will see whv the Marshall 
Space I liglit C'cnter is Ci>nsidered io 
be iMiO i>f the finest scientific and 
engineering institutiiuis m the worid. 



W K lucas 
Director 
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tHE MASsSaU CENTER: Its Pk^ 

D D 


The Marshall Space Flight 
Center, one of NASA's largest facil- 
ities, is liK'ated just southwest of 
Huntsville, Alabama, on an IMfF 
acre tract U>rdered i>n the simih by 
tiie Tennessee River. 

In the past, the division iT respon 
sibility for manned space flight gave 
the Marshall Center the ro\c of 
developer of NASA's propulsion 
systems. But in its two decades at 
the forefront of space exploratk>n, 
the C enter has gained a wide range 
of experience and capabilities in 
spacecraft and experiment develop- 
ment as well as in nvket pu>pulsii>n 
sv steins. 

Marshall is one of the natk>n\ 
pioneering space centers, born of 
the Redstone team of rocket 
pii>neers headed by Dr. Wernher 
von Braun. Befi>re joining NASA in 
FH'iO. this gri^up had already 
pioneered the development of re- 
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entry protection for spacecraft and 
had built the early Army rcK'ket that 
launched America's first satellites 
and was siH>n to carry the nation's 
first astronauts into space. When 
these engineers and scientists form- 
ed the nucleus of the new Marshall 
Space Flight Center, they brought 
with them their already-nuning 
program tu build a family of giant 
launch vehicles that became kntiwn 
as the Sat urns. 

In May of 1%I. President John F. 
Kennedy set an ambitious goal for 
the nation: to land a man on the 
nnH)n and return him safely to F^rth 
by the end i>f the decade. This di- 
rectii>n accelerated a Marshall 
C'enter program that in only six 
years priKluced the mi>st powerful 
UK'ket ever built the Saturn V 
which, with its lunar space craft, 
sI(hk 1 feet tall. 

As the Saturn pn>gram grew , so 


did the Marshall Center and neigh- 
bi>ring Huntsville. Aerospace 
contractors came to the area with 
great numbers of people to work on 
the Saturn I, Saturn IB and Saturn 
V — some major elements of which 
were manufactured at the Center. 

After the initial success of the 
Sat urns came the urgent project to 
deveU>p a Lunar Roving Vehicle, the 
unique machine that turned 
America s lunar visitors into far- 
ranging lunar explorers. The 
Marshall Center was als4> respon- 
sible for the development of man's 
first orbiting laboratory . Skylab. 

These historic projects prmided 
the Marshall Center with a legacy of 
experience and facilities that enabled 
it ti> take on a w ide variety of new 
space challenges like those provided 
tiKlay by the Space Shuttle, Spacelab, 
Space Telesc'ope, and a host of i>ther 
prt'jects that this UH>k will discuss. 










The Space 

TtansiXHtatlon System 

The Space Shuiile, heart of the 
agency's new space lrans|>i>rtation 
system, markedly expands man's 
ability to do things in space at Knver 
cost, more often, and more effee- 
tivcK than ever before. 

What makes the Shuttle Si> differ- 
ent is its reusiibility. It is launched 
like a aMiventii^nal riK'ket, operates 
in i'rbit and reenters like a space- 
craft. then glides back to Harth for 
an airplane-like runway landing. 

1 hen. after mini>r refurbishment, 
the Shuttle is reassembled and 
launehc-d agaiti. 

I he Shuttle is aetuallv a a^llee- 
tii>n iT several maji>r elements. The 
O^hiUT is the airplane-like aniipvv 
nent which carries the payload and 
the crew. The I xu'rniil liink carries 
the Shuttle's liuiiid pri>pellants and 
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serves ;ts the backbone of the whole 
craft. Strapped to each side of the 
tank is a SolUi Rocket Booster 
which provides thrust at liftoff and 
early in flight. The orbiter's three 
S/htce Shuttle Main Fm»ines fire in 
unison with ihe two big biH>sters to 
lift the combined craft i>ff its pad 
and thrust it towards orbit. 

AK>ut twi) minutes into the eight 
minutes of pinvered flight, the si>lid 
fuel in the biH>sters is expended. 
Small riK'kets fire in the KH>ster's 
m>se and ta*l sections, pushing them 
awa> from the rest of the rapid!> 
awvelerating Shuttle. The biH>sters 
descend on parachutes inti> the 
iK'ean where they are retrieved and 
later refurbished fi>r use o\\ aiiiMher 
flight. 

The Orbiter and the I'xternal 
lank CiMitinuc until, just befi>re 
i^rbital vekvitv is achie\ed. the tank 
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is alnH>si cmpiicd i>f its liquid hydn>- 
ycn and liquid iuyi*cn K>ad. Al lhal 
point, the main engines shut dinvn 
and the tank is jettisoned ti> tumble 
baek to Harth at\i break up iwer the 
Indian Oeean. This is the only 
Shuttle element that was not 
designed \o be reei>\ered and re- 
used. The Orbiter gets its final push 
into i>rbii from iwi> small maneu\er- 
ing n^'kets earrieil high in its tail. 

(^nee parked in i>rbii armind the 
Harth. the Shuttle ()rbiter\ big 
eargi> ba> d«n>rs i>pen to reveal its 
eargi>. instruments \o be I'perated in 
plaee. s;itellites ti> be depi>sited in 
spaee, or planetary spaeeerafl to be 
launehed on distant jimrneys. On 
some missions, the ()rbiter‘s boxear- 
si/e eargi> bay will hold a unique 
faeilitx called Spaeelab. fn>m which 




scientists ean study l>oth the spaee 
envinmment atul the Harth below. 
They can i\\so perform vital re- 
search in such areas as the pri>- 
eevsing i>f materials and the study 
of weather-making mechanisms in 
the clouds — both iT which are 
made [x>vsible only b> the low- 
gravits Ci>iKlitk>ns th.-.t o|X'rating 
in space pnnkles. 

I'he Marshall Center has been 
hea\il\ inu>lved for sears in the 
deselopment and testing of this new 
craft. Of the prineipal elements |ust 
described the Ot biter. Main 
Hngines. I- sternal lank, and Solid 
cket BiH)sters this Center has 
had res|x>nsibilits tor managitig the 
ileselopmcnt of all but the Orbiter 
Itself. 











1 


SfHU'c Shunlc Main f 


The Space Shuttle is powered by 
three advanced design, high pres- 
sure liquid riK'ket engines mounted 
in the Orbiter’s tail section. Eitch 
engine provides 470.0(X) pi>unds of 
thrust. These engines developed by 
the Marshall Center and its prime 
contractor, the Rwketdyne Division 
of Rwkwell International, each 
consume b4.(XK) gallons t>f liquid 
hydrogen and liquid oxygen per 
minute during flight. 

When the Shuttle engine is com- 
pared with the Saturn engines devel- 
oped by Marshall previously , it 
beci>mes apparent that the require- 
ments established for this new 
engine generated significant design 
challenges. I'he Saturn engine flew 
only once, for a lifetime of no mi>re 
than ten minutes. I'he Shuttle's 
engine had to be designcil to fl\ 
again ami again - for a minimum 
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of 55 flights ami a design life of 7,5 
hours of burn time. Added to this 
was the requirement that thrust 
levels be varied over a throttle range 
of 65 percent to 1(W percent of rated 
thrust during flight, something 
li>tally new for manned space ve- 
hicle biH>sters. And to get the 
efficiency required, combustion 
chamber pressures three times 
higher than Saturn's were necessiirv', 
bringing unprecedented challenges 
in the pump design and materials 
areas. 

Obviously, this engine had to be 
designed to endure higher stresses 
and thermal levels, and to meet 
more extensive fatigue and mainte- 
nance requirements than any n.vkei 
engine built before. The challenges 
presented by the Space Shuttle 
Main Fngine were recognized from 
the outset to require the most signi- 
ficant technological advancement ot 
the whole Shuttle prouram. 
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The I xternal Tank is the largest 
element iT the Shuttle. With a ti>tal 
length of alxnit 154 feet and a 
diameter slightly im>re than 2^^ feet, 
the tank dwarfs mans rivkets used 
on manned flights in the past, such 
as the Titan tT the (iemini series. Its 
r^Kket-like appearance may lead 
Siune to mistake it for the Shuttle s 
launcher. In reality, it is i\so tanks 
linked together by a slee\e called an 
inieriank ” The liquid owgen tank 
tovms the forwar\l section; the lx>t- 
lom twivthirds is a liquid hsdrogen 
tank. Althoueli the Indroeen tatik is 


the much larger of the two, at 
launch it weighs i>nly one-ftHinh as 
much as its ci>mpanion because 
liquid oxygen weighs 16 limes more 
than hydrogen. Together, the 
520,(KX) gallons of prv>pellants and 
the lank itself weigh a total of 1.65 
million pi>unds. 

To maintain the low temperature 
required for the liquid propellants, 
the skin of the tank is covered by an 
inch of foam insulation. Because the 
External Tank receives and distri- 
butes stress loads to and from the 
Orbiter and the Solid Rocket 
B(.H>siers attached to it in flight, its 
aluminum alloy structure has been 
designed to accomnKxlate complex 
Kxid conditions. To minimize costs 
in the non-recoverable tank, its fluid 
conirv4s and valves were kvated in 
the Orbiter. 


The External Tank is being de- 
signed and manufactured under 
Marshall's manat. emeni 
Center's Mi<'h<>ud Assembly Facil- 
ity, New Ori ans, by the IX'iiver 
Division of Marlin Marietta Aero- 
space. 

.So//./ Rockcf Boosfrr 

The Solid RiKkel B<x>sier is the 
first large si>lid propellant riK'kei 
ever used to lxx>st a manned ve- 
hicle. Two of the.se Kx>sters are 
used on each Shutde flight to give 
the craft the thrust it needs uuring 
the early minutes of flight while it is 
laden with a full pn>pellani k>ad and 
struggling against maximum gravity. 
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Unlike liquid RK'ket engines, which 
have a complex system of pumps 
and feedlines, the Solid Rwket 
Bcx>ster s motor is essentially a long 
cylinder packed with a solid mix of 
fuel and oxidizer. This cylinder has 
a hor.)w center which allows the full 
length of the motor's propellant to 
burn at once, unleashing a thrust of 
almost three million pi>unds at its 
peak. The thrust of each motor is 
almost twice that of the Orbiter s 
whole complement of three main 
engines. 

While the motor makes up aKnil 
127 feet of the bi>osier's almost I5() 
feel in length, the Solid RcK'kei 
GiH)sier has many i>ther impi^riani 


subsystems. The structural sub- 
system gives the Kxxster (he neces- 
siirv' suppi^rl it needs to serve as the 
“legs" of the whole Shuttle when the 
vehicle stands on the pad. It alsi> 
enables the bxx^ster to handle the 
enormous thrust loads that must be 
transferred to the tank and Orbiter 
during flight. The exhaust nozzle on 
the aft segment of each motor can 
be moved by as much as eight 
degrees by the Kx^ster s Thrust 
Vector Control subsystem to help 
steer the vehicle. Eight separation 
motors, four hi>used in the fonvard 
compartment and iour nu>re mount- 
ed in the aft skirt, push the spent 
lxx>sters away from the remainder 
of the Shuttle. The recover) sysiem, 
consisting of parachutes and a 
homing device, is Iwated in the 


forward section i>f the bix>s(er and 
within the nose cap. 

The detailed design and integra- 
tion work on these subsystems was 
pcrformetl by the Marshall Center 
“in hou.se." This very active program 
involved aK ut 2S() development 
and qualification tests at the Center. 
The subsystem design and integra- 
tion effort was in addition to 
Marshall role as overall projen 
manager for the development of the 
entire Kx^ster, including the motor. 

The structural elements of the 
Ixx^ster are being manufactured to 
Marshall design by the MeDonnell 
IX>uglas Astronautics C\>rporatii>n 
of Huntington Beach, California. 
Thiokol Ci»rporatii>n's Wa.satch 
Division in Brigham City, LUah, 
developed and pnxluces (he motors. 

The moti>r casing, thrust vecti>r 
a>ntrol system, structural as.sembly, 
and electrical systeivs of (he re- 
usiible Solid Rcx'ket Bix>s(er were 
planned fi>r a lifetime of 20 flights; 
the reci>ver\ system was planned 
for ten. 

Shuffle S\ sfcffys Work 

Shuttle Systems Engineering and 
Analysis is a maji>r Marshall activity 
that uses the Center's technx'al 
Ci>mpetence in the areas of pri>pul- 
sion systems, large launch vehicle 
structures, and aerixiynamics and 
flight prcdiciimis to perfimn many 
varied Shuttle tasks. These include 
those tasks which are a part i>f the 
Shuttle projects assigned to the 
Center. 

In addition. Marsh.all pei^ple are 
\N\>rking on syst»*ms tasks for the 
total Shuttle vehicle. These efforts 
include tasks in systems engineering 
and intcgralii^n. detcrminatii>ti oi 
giiuind and flight i>peratii>ns re- 
quirements, the dcveli>pment and 
integration of systems commim ti> 
more than one Shuttle element, and 
i>n other special systems tasks 
assigned to Marshall. 
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Major Testing 


All the major elements of (he 
Shuttle came to the Marshall Center 
for developmental testing on their 
way toward space. The External 
Tank underwent exhaustive struc- 
tural tests here in various facilities. 

/A former Satui n V moon rcK'ket 
test-firing stand was converted, at 
considerable cost savings, to hold 
the large liquid hydrogen tank for 
structural testing. The liquid oxygen 
lank and intertank underwent 
structural testing in a building used 
for similar testing of Saturn vehicles. 
And another facility originally built 
for testing Saturn 1 and Saturn IB 
first stages was convened for use in 
testing the Solid RcK'kel BiH>sier's 
structure. 

The most spectacular of the 
Shuttle tests at the Marshall Center 
was the year-long Mated Vertical 
Ground Vibration Tests, which took 
place during N78 and 19^^. For 
these tests, various Space Shuttle 
configuraiiims were assembled 
inside a 4tX)-fcH>t tall dynamics lest 
stand. The information derived 
allowed Marshall engineers to verify 
mathematical nuKlels used to 
predict how the Shuttle's control 
systems and structures would react 
to the vibrations the spacecraft 
would encounter during actual 
flight. 

Marshall is also responsible for 
single engine tests conducted at 
NASA's National Space Technology 
Laboratories at Bay St. Li)uis, 
Mississippi. I he main engine had to 
be test fired numerous i*mes during 
its development, and each flight 
engine must undergo acceptance 
testing there befon it is installed in 
an operational ()r!»iier. 

Another Marshall Shuttle test 
responsibility at Bay Si. Louis, the 
Main Propulsion Test. invi)lved lest 
firings using a cluster of three Space 
Shullle Main Fngines drawing 
propellants from an actual Lxternal 
Tank. These tests verified the opera- 
tion of the oxerall main propulsion 
system and showed that the separate 
elements Wi>uld function properK 
together. 
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Cominuin^ Shuttle Development 

As new requirements are identi- 
fied, the Shuttle will be miklified to 
meet these demands. Marshall will 
continue to have responsibility for 
follow-on development of its propul- 
siv>n system — the Main Engines, 
External Tank and Solid Rocket 
BiH)sters. 

The Center is invcstijiating ways 
to increase the weight-carrying 
capability of the Shuttle by adding 
thrust-augmenting rocket engines 
beneath the External Tank. This 
extra “lxH>st nuKlule** will be avail- 
able in the mid-lW)s for use on an> 
Shuttle mission that requires more 
pi>unds-ti>-orbit capability. 



Inertial Upper Sta^c 

Since the Space Shuttle is a rela- 
tively low-orbit vehicle, both NASA 
and the Department of Defense 
need a Shuttle “upper stage" to 
lxH>st certain payloads to high orbit, 
or to send interplanetary craft out of 
Earth orbit entirely. To put a siitel- 
lite into high orbit where it will stay 
over one spot on the Earth's surface 
— a communications satellite, for 
example — it must be placed far 
above the operating ceiling of the 
Shuttle. That KH)st will come from 
an Inertial Upper Stage. 

Prior to launch, this Shuttle upper 
stage is mated directly to the 
payload it will bcK>st. That assembly 
is then loaded into the Shuttle 
Orbiter payload bay. In an orbit 
aK^ut 15>t) miles above the Earth, the 
upper stage with spacecraft attached 
is deployed and the Orbner departs. 
Then, in response to a commaml 
programmed into it earlier, the 
Inertial llpper Stage mi>ti>r ignites, 
boosting the spacecraft to a higher 
c^rbit or toward another planet. 

oecause ot the variety of its 
missions an J payUnids. the Ineriial 
Upper Stage is designed as a flexible 
system that can be put ti> use in 
three different configurations using 
combinations of two different sizes 
of solid roc'ke; motors, ^he Air 
Force, which has priniars responsi- 
bility for dievelopmenl uf hr upper 
stage, will use the basic iwwstage 
configuratii>n. N AS A is also partici- 
pating in the dcvcU'pment and, for 
its missions, w ill develop and use 
two NASA-unique planetars con- 
figurations in addilio'i to the basic 
two-stage svstem. 

As the NASA i»rgani/ation for 
management and coordination i>n 
ihe Ineriial Upper Sttige program, 
Marshall Space Flight C'enler pn»- 
\idcs NASA's requirements to the 
Air Force and participates in con 
iract direction to insure thal the 
i^peralional nunlel siiiislies K»ih 
NASA and other mm-Defense user 
requirements 
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One of the Shuttle's most impor- 
tant roles is to serve as Ix^th trans- 
fK>rter and support platform for 
Spacelab. This laboratory facility, 
when placed inside the cargo bay of 
the Shuttle Orbiter, becomes a 
versatile orbital research center. 

Spacelab is a flexible laborator\\ 
featuring several interchangeable 
elements that can be put together in 
various configurations to meet the 
particular needs of a given flight. A 
twevsection pressurized mcxlu*e 
provides either a short, or long, 
habitable workshop for scientists. 
Five unpressurized pallets can also 
be placed in the Shuttle cargo bay 
to hold instruments which require 
direct exposure to space. As many 
as eight different combinations of 
pallets and modules are presently 
planned. 

The first Spacelab mission, one of 
three being managed by the 
Marshall Center, will employ the 
twevsection laboratory mixlule and 
one pallet. The second mission will 
use three pallets and no workshop 
mcxlule. For such a mission, the 
science crew will oversee iipcration 
of the pallet-mounted experiments 
from inside the Orbiter's cabin. 

The development of the Spacelab 
.system is being done by the Euro- 
pean Space .Agency, with NAS.A's 
euidance and assistance. The 
Marshall Ceu..i is NASA's lead 
center for this project and, as such, 
provides guidance to the Furi’^pean 
Space .Agency and its contractor 
consortium w hich is designing and 
manufacturing the equipment to he 
furnished lo N.AS.A. It is also direct* 
l\ responsible for UeveK^pment of 
certain related equipment, such as 
the.tunnel through which crew 
memlx'rs will transfer to the 
Spaceiah from Shuttle livine quarters. 


Spacelab Mission Mana^emeni 

As indicated earlier, the Marshall 
Center has another role in Spacelab 
that is quite apart from the develop- 
ment of the facility itself. The 
Center s Spacelab Payload Project 
Office is the focal pi^int for planning 
and directing the actual Spacelab 
missions. 

Preparations for the first three 
Spacelab flights are already well 
underway. These pace-setting mis- 
sions will fly in the early 198()s. 

Preparing for a mission is a com- 
plex task. In some cases, Marshall's 
people manage the development of 
an experiment to be flown aboard 
Spacelab. In others, they guide non- 
N.AS.A users in the definition, 
design, and preparation of their own 
experiments. The Center also devel- 
ops requirements for mating the 
finished experiment to Spacelab- 
provided equipment, such as racks, 
pallets and the data management 
system, and for checking out each 
piece to make sure it w ill work Knh 
independently and as an integrated 
part of the whole Spacelab payload. 
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One of the most unique features 
of Spaeelab is that it affords scien- 
tists ihe op[x>rlunity to actually go 
into orbit to operate their own 
experiments, or select some special- 
ist to do this for them. In the piist, 
scientific investigators had to rely 
on NASA’s astronauts to operate 
their experiment equipment. The 
people selected to do this work on 
Shuttle flights are called payload 
specialists. Their extensive training 
is another of the Marshall Center's 
resfKmsibilities as mission manager. 

The pay k ad specialists fv>r the 
first two Spaeelab missiinis have 
been in training for s^.>me time. 
Because the first mission is a joint 
mission spimsi’ired by lx>th NASA 
and the Europi\m Space .Agency, 
the payknid specialists for that flight 
will include a European — the fi.^t 
io fly in space from another free- 
world country . In training for this 
flight are five payload specialists: 
two Americans and three Eurev 
peans. Two will Ix' identified to fly 
abiurd Spaeelab. the other three 
w ill i>peratc gnmnd-based experi- 
ment equipment and assist the pair 
in orbit. 

The Spaeelab 2 payload crew 
consists of four Americans, in- 
cluding a woman. Twa» w ill go into 
space and two will operate from the 
grimnd. 

As plans arc made for future 
Spaeelab flights, the Marshall 
Center is expected \o remain a 
maji>r participant in mission 
management. 


In recent years, an increasing 
amount of the Center s effort has 
been de\i>ted \o the development of 
experiments to be flown in space 
aK\ird Shuttle and Spaeelab. In this 
role, Maishairs i>wn scientists i^fien 
beci>me “cusiiMners'* for (he 
eVnter's mission management ser- 
vice lust described. 
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During the r-)70s highly-respected 
“cells of excellence" were develi>ped 
within the Center in many of the 
space-related sciences. Leaders in 
these disciplines are now preparing 
for flight opptirtunilies for their 
experiments — over .K) such 
protects are now under way at the 
Center. These projects are a.s.signed 
to many organizations of the Center, 
with the heaviest concentration 
Iving in the Space Sciences Lab- 
oratory. 

One majtir area where the 
Shuttle and Spacelab are used for 
extensive experimentation is in the 
study of the effects of gravity on 
pr«K’es.ses es.sential to the prixluc- 
tion i>f impi>rtant materials used on 
the Earth. This work, which was 
initiated on A|x>llo. Skylab and 
siiunding rix'ket flights, is a Mar- 
shall Center specialty aimed at 
exploring the fundamental charac- 
teristics of material behavior and 
investigating hmv various materials 
interact during their formatii>n. 

The primary benefit t'f this work 
is expected to be in the applicatiim 


of space experiment-derived 
km>wletlge to the Earlh-ba.sed pro- 
duction of such things as optics. 
comp«.>site materials used in weight- 
critical prixlucts. electronics crystals 
and pharmaceuticals. But there is a 
strong p^sssibility that this work may 
also result in the pnxluction in 
space of some unique pnxJucts with 
small volume market demands and 
high commercial value. 

The experiments now underway 
cover an extremely wide variety of 
materials and pr«.x:es.^ s. F.xantples 
include investigations ir*o the 
grow th of high perft>rmance crystals 
and semiconductors, the formation 
of unique alloys and composites, the 
precise sepiirati^m of biok>gical 


substances such as enzymes, the 
formation of unique glasses, the 
preparation of very pure materials 
through the use of containerless 
prcx:essing and ultra-high vacuum 
priKes.sing techniques, and the 
preparation of unique chemicals. 
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studying the Stars 


The science of astrom>my deals 
with the most fundamental issuci: 
that face reasoning man: how did 
my world come into being, what is 
the order of the universe, and what 
role does my world play; what lies 
ahead for me and my descendants? 

Answering these questions is the 
astronomer s challenge. He seeks to 
learn and understand the laws gov- 


erning the stnn'Mire and evolution 
of his universe by observation and 
interpretation. Yet, the scale of 
distances to even the nearby stars is 

great as to prevent mixlern man 
from visiting them for study. The 
astronomer can only be an obser\er 
— not an experimenter. He can 
learn only from observing what 
nature is doing. 

Never before have astronomers 
had such capabilities to i>bser\e as 
can now be provided through the 
use of spacecraft. High alx>ve the 
Hiirth's blanket of obscuring atmos- 
phere, astronomical observatories 
like those being developed and 
fli^wn by the Marshall Center can 
now give astronomers a new Ux>k at 
the heavens. 




Ht)>h Encf'^v Astmnomv Obsen atofy 

Marshalls three-mission High 
Energy Astronomy Observatory 
project has given astronomers new 
means of studying some of the most 
intriguing mysteries of the universe: 
pulsars, quasars, expkxling galaxies, 
and black holes in space. 

The high energy' ray's prixiuced by 
such sources cannot studied 
through Earth-based telescopes 
because of the obscuring effects of our 
atmosphere. They were observed 
initially by instruments on sc'iunding 
RX'kets and balkxms, and by small 
siitellites. Greatly improved capabil- 
i ies were built into the three space- 
craft of the High Energy AstR)nomy 
Observatory series. 

The first was launched in 1977. 
During its extended 17 months in 
spiice, it mapped the X-ray s^.>urces in 
the heavens. The second siitellite 
provided the earliest spacecraft- 
generated X-ray images of selected 
“w ide" objects, such as galaxies and 
nebulae. The role oi the third mission 
is to CiMlect celestial gamma ray and 
a>smie ray data. 

Some inher achievements of this 
series thus far are: the discovery of a 
imiversiil hot plasma constituting a 
major fraction of the mass of the 
universe; the kxation of a new black 
hole candidate that brings the total 
known to four; the expansion of the 
list of the known X-ray si^urces fn^m 
330 to nearly 1,3(X): and the prcxluc- 
tion i>f tfie first spacecraft-generated 
X-ray images of celestial objects 
other than our own sun. 

.As piirticipating scientists continue 
to sift through the enormous volume 
of ink>rmalion provided by these 
(Observatories, this list is expected to 
crow iremendouslv . 



Space Telescope 

The science of aslronomy makes 
use of many types of observations, 
from low-energy radio waves 
through the ultra-high energy gamma 
rays, but most scientists still believe 
that the greatest supplier of astron- 
t>my information is the optical 
telescope that brings in the ultra- 
violet and infrared pjtrts of the 
spectrum as well as light that can be 
seen by man. Again, however, the 
conditions of working in the Earth’s 
gravity and thn>ugh the turbulence 
and absorbing power of the Eitrth’s 
atmosphere imp«.>se practical restric- 
tii>ns on all but a few types of ob- 
servations. 

This means that the only practical 
successt>r to existing Earth-based 
telescopes is a high-quality telescope 
in space. 

Marshall's .Space Telescope pro- 
ject will provide a 2.4 meter optical 
telescope that will reu>lutioni/.e 
astronomy. The Space Telescope 
will enable astronomers to see seven 
times deeper into space than is now 


pt'ssible with the finest Earth-based 
instruments. It will expand the 
volume of space open to inspection 
by 35() times. This superb system 
will fully exploit the advantages of 
space observation. Many astron- 
i>mers believe that this natural .step 
in the evolution of istronomy will 
be viewed by history as ranking with 



the establishment of the Copemican 
concept of the universe .“iOO years ago. 

The Shuttle will launch the Space 
Telescope into Eiirth orbit in the 
mid-IWK Once in orbit, the Space 
TelestH>pe will be deployed as a free- 
flying siitellite, operated by an inde- 
pendent Spaee Telescope Science 
Institute under cxmtract to NASA. 
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Program. lx)th directed by the 
Department of Energy. 

The first of these two programs, 
the National Solar Heating and 
C(.X)Iing Program, is itself a two- 
pronged effort. One objective is to 
develop new types of systems; the 
other to demonstrate exi.sting com- 
mercially available hardware. Under 
these programs, the Marshall Center 
is managing the installation and 
evaluation of st>lar energy systems in 
schwis, homes, hospitals, office 
buildings. h«.>tels and a national park 
welcome center. 

Marshall engineers are also 
providing technical management of 
a multi-million dollar program to 
stimulate the use of si>lar energy to 


Solar Ent’ixy Projects 

One of the best examples of this is 
the Center's participation in the 
National Solar Heating and Cwling 
Program and the Solar Demonstra- 
tions Applied to Federal Buildings 


The knowledge and skills gained 
from pioneering efforts in the initial 
exploration and use of space is now 
paying off in some unexpected 
ways. Increasingly, Marshall’s space 
expertise is being applied to the 
non-space sector as well. 


Using Space i 
to Benefit Eart 





heat and cix>l federal buildings. This 
program is designed to demonstrate 
to the public the government's 
confidence in *xtlar energy as a 
viable energy scturce by installing 
off-the-shelf sidar equipment in 
federal buildings. 

The Center is well equipped for 
this solar energy role. Its large 
outdix>r test facility provides an 
outstanding means for testing and 
evaluating sx'lar energy systems and 
compv'nents in varying combina- 
tions. In addition to outdixir testing, 
tests are also conducted indexirs 
under controlled conditions with a 
s*.ilar simulator, a very large lamp 
array that provides the "continuous 
sunshine" nece.s.viry to permit com- 


pansi>n of collector performance. 

As part of the .Solar Heating and 
Cixiling program, the Marshall 
Center is managing a joint govern- 
ment and industry effort to speed 
development and establishment of a 
rating, certification, and labeling 
standard for solar collectors. The 
end result will be a catalog of st>lar 
collector ratings to aid the con- 
sumer in selecting the right system 
for his or her particular need. 

All of these programs, of course, 
draw on the experience Marshall's 
people have gained through years of 
developing solar energy systems and 
thermal control measures for 
spacecraft. 
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Mincnil Extraction 

In another interesting venture, the 
Marshall Center is applying tech- 
ni>li>gy developed ft>r space use to 
help remet^y one aspect I'f the 
nation's energy shortage by making 
c\>al mining sitfer, more pnxluctive 
and more eci>m>mical. 
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The Cen(er is working with ihe 
Department of Energy to apply an 
automated guidanee and eontrol 
system to a longwall shearing ma- 
ehine, used to grind eoal from the 
seam. Sensi>rs will Kvate the seam 
edge and digital eleetronie eonirols 
will direet the machine s cut, allow- 
ing the machine to mine coal faster, 
yielding more eoal per seam, and 
reducing cutter wear by preventing 
the machine from mining into adja- 
cent rivk and dirt. The techniques 
being applied to this project are 
adapted from thi>se used earlier to 
develop the guidance and control 
system for the Lunar Roving Vehicle. 


Sharifi}^ (he Gains 


SolutK>ns to everyday problems 
here on Earth are often discovered 
in the privess of solving problems 
for space systems. Marshall is 
aggressive in communicating these 
new developments to American 
industry and the public. A small, 
full-time staff is dedicated to making 
this kind of techm>log\ known and 
available. 

In an average year, these pc'ople 
will publish about LS) detailed 
refK>iis on new technology 
de\ek>ped at the Marshall Center. 
Recently, these re(x>rts have ranged 
from a computer program for bix^y 
fluid analysis, \o a lightweight, port- 
able firefighting nuxlule. 

Two developments that have 
gained much natiimal attention 
recently are a Pmver Eacti>r t\m- 
troller and an Image Enhancement 
PriX'ess. The pmver device is simple 
and can K* pul together by even a 
kniwvledgeable hobbyist with parts 
bought at any electroiiics stv>re. It 
cuts the electrical consumption of 
moti>rs to which it is attached by as 
much as '"0 percent! It does this bv 
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aulomancally providing only as 
much voltage as the motor needs to 
do its work. Power that would nor- 
mally be wasted as heat from the 
motor is siived. Many private 
companies have already been 
licensed to manufacture and sell 
these small devices. Scx>n, they will 
lx* an impi>rtant part of home 
appliances. 

The Image Enhancement PriX'ess 
was discovered by a Marshall chem- 
ist who had been asked to find a 
way to siilvage underexposed ;tstn>n- 
omv films. She found that she 
could irradiate the apparently blank 
film with a harmless level of radia- 
tiiui, then siindwich it together with 
another piece i>f unexposed film. 
Traces i>f silver in the i>riginal, tiH> 
faint Jo be seen, would then cause a 
stronger image on the sccimd film. 

A normal print can be made fn>m 
this new negative. The prix’ess was 
fi>und ti> Wi>rk as well with i>ld, 
badly faded pht>iographs. 1 he 
inventor has shown that the pnvess 
can be useil \o resti>re early histi>r- 
ical phiUi^graphs. 

I'he pnx'ess has since been found 
to i>ffer great possibilities in the 
medical and dental X-ray fiekl. The 
di'Siige of X-rays used fi>r diagnosis 
can be cut by as much as percent 
and the films later enhanced to 
show m»rmal detail. 
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Throiii>h their involvement in 
the development of the ajjeney’s 
long-range plans. Center planners 
have eontributed. and continue ii' 
contribute, to NASA's overall 
objectives by fiK'using i>n thos«* 
areas where Marshall has special 
capability. Within Marshall anil 
NASA, the inerriding considera- 
tions in advanced program planning 
are to fulfill national needs, make 
maximum use of existing space 
systems, and ti' advance the nation's 
capabilities and i>bjeclives in a step- 
by-step, logical manner. 

Povver Systems 

Perhaps ihe key system that dem- 
onstrates this philosophy is the 
2>Kilo\\att Power System. The 
|X>wer s\stem will he a free-flNin^ 
solar fK>wer source which, when 
ckvked to the Shuttle Orhiter. can 
provide it and an onlx>ard Spacelah 
with pi>wer that uives them extend- 


ed mission duratK>n capability. The 
pi>wer system will alsi) provide 
attitude ci>ntrol and stahili/.;ition, as 
well as additional heat rejection 
capability for the Orhiter and 
whatever payload is abi>ard. These 
aui»mentations will increase indi- 
vidual mission durations from thi* 
current 7-12 days to bO-^) days a j. 
at the siime time, pnnide a major 
increase in the fx>wer available to 
i>perate onboard experiments. 

The (xnver system will alsi> work 
in a free-flying payload nuxle. f*x- 
pcTiments or spacecraft can be left 
attached to the system in space 
while the Orhiter returns to Karth. 

I his nuxle is extremely attractive to 
a large number of users, particularly 
ilu>se whi>se instruments require 
K>i:g flight duratii>n and need high 
levels of power. The |x>wer system 
uses a new a>ncepi in solar energy 
collecti>rs. a concept that is alsi> a 
ke\ part of the .Solar I lectric 
Pn>pulsii>n System w hich is dis- 
cusseil later. 
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[ BuilcNng In SpaM 
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Another concept being pursued 
by Marshall which may prove to be 
a simple and cost-effective solution 
to achieving long-term flight, in- 
volves the use of an orbiting space 
platform on which science and 
applications instruments can be 
mounted. Power, telemetry, stabili- 
Aiition, and othc? support services 
would be provided to each of these 



attached payloads by the platform s 
own pi>wer system. Effort is concen- 
trated now on small, simple plat- 
form concepts, but a number of 
more sophi.sticated platform con 
cepts, like those for a geostationary 
communications platform or a 
multi-discipline platform, have been 
exarriined. 

In order to provide the caf abil- 
ities necessiiry to consirut ( and 
maintain such platforms and other 
large space systems, a \irge struc- 
tures study activity h \s been under- 
way for some time. This activity has 
three areas of effort: definition 
studies of var ous nuHics of con- 
struction for .leplinable structures 
such as antennas; development and 
testing of a gn>und demonstration 
niiHiel of an automated beam builder 
which makes triangular truss beams 
from rolls of thin ahiminum stivk. 
and simulations of various assembK 
and ji)ining techniques in a unique 
underwater Neulnil Buoyanc\ 
Simulator. 

These large structures. plaifi>rms, 
arul piwvci systems activities are 
Ci>mplcmcntar\ and. when Ci>upled 
with the Marshall Center's exper- 
ience on Spacelab and in Spacclab 
payload planning and integration. 
thc\ li>rni a soliti foundation l\>r 
planning near term utilization and 
augmcntatiiMi i>f NASA's Shuttle- 
based transportafi m system. 





Planning tor Ssianbe 


There are, however, other areas 
i>f planning which are equally im- 
pi>rtanl. One of these is the prepar- 
ation of science ami applicatii>ns 
payloads. 

The Advanced X-ray Astrophysics 
Facility is a gixxl example. It is 
viewed as the next step in X-ray 
astronomy after the High Fnergy 
Astronomy Observatorx series. This 
new facility will extend current X- 
ray surveys io greater distances and 
will allow the study of presently 
known sourc* greater detail and 
resolulii>n. 

/Xnolher very challenging pn>ject 
with which the Marshall Space 
Flight Center has been invi>lved for 
some time is the (iravit\ Probe B. 

A scientific research and testing 
program is underway to develop an 
ultra-prccisii>n cryi\i:enic g\Ti>sci'pc 
capable of testing specific predic- 
tii>ns of Finstein\ (icneral I hei>r\ 
i>f Relativity. Recent i>bservatii>ns 
made with the High f*nerg\ Astron- 
om> ()bser\ati>r\ spaceeiaft ha\e 
inereaseil the scientific eommunit\‘s 
interest in establishing a gravita- 
tional theoiN that will best describe 
variiuis phcniuiiena in our ph\sieal 
uni\erse including pulsar’^, quas;irs. 
aiul black hi>les. (iravitN Pn>be B 
would help to di> that. 

In addition ti> these science pa\- 
loads, Marshall is studs mg several 
advanced s|iace materials pnvessing 
pav loads including a Space V acuum 
Research I aeilitv aiul Materials 
I vperiment C'arrier. These pavKuids 
would utilize the unique properties 
I'l space-mien>gravitv aiu* vacuum 
to accomplish varied materials 
research ti> help private industrv 
devcK>p unique and better pharn.,i- 
eeutieals. allovs, bioU»gK als. ami 
other pr^Kluets l\>r lerresirial use. 



In Search of 
New Energy 


National piobicms in energy have 
highlighted the ijeed u>r major 
advanees in the nation's alnlily ti> 
develop alternate energy sivurees at 
aeeeptable eosts and with minimum 
effeet on the envin>nment. To meet 
this need, the Marshall Center has 
lx*en working within NASA, with 
the Department of Fnergy. and with 
other government ageneies to 


define alternative energy programs 
that wviuld take advantage of the 
teehnology of the spaee program. 

One ptiiential st^lulion to easing 
the world’s increasing demand for 
electrical energy is the .Satellite 
Power System. The Marshall Center 
is now studying (he feasibility and 
definition of this concept, which 
would use a satellite with a very 
large blanket of sv>lar cells to 
convert solar energy directly into 
electrical energy via the 
photovoltaic method. 








This clecirical energy would ihen be impacts of the microwave system 
converted into micri>waves ami have to be deteimined, and the 

beamed fri>m an antenna on the problems of making energy con- 

power siitellite to a receiver-antenna, version devices and buildmg such 
called a rectenna, on the gn>und large structures are being assessed, 

where it wr>uld be reconverted to 1 his energy source offers great 

electrical energy and fed into utility pri>mise as one of the future steps 
power lines. toward diminishing the rapid deple- 

The near-term phase of this pn>- tit>n ol the world's fi>ssil fuel supply, 
lect involves a number of techmv Although the safe management of 

logy and engineering activities, as nuclear waste generated by nuclear 
well as ground and space experi- pinver plants and nuclear weapons 
ments or demonstrations to investi- prinluction does not fall in the 
gate critical areas. The technical category of alternate energy sources, 
feasibility and environmental it is an area of vital importance to 



the continueil or increased use oi 
nuclear pi>wer in this nation. In 
concert with the Department of 
Fnergy, the Marshall Center is 
assessing the desirability of disposing 
of certain high-level nuclear wastes 
in space as an augmentation of the 
currently planned national nuclear 
waste management program. Vari- 
ous space dispi>s;il concepts have 
been considered, including si>lar 
system escape, injection into the 
Sun, placement on the Mixm, and 
injection into a stable Si>lai orbit. 
The currently favored concept *s 
injection inti> a circular solar orbit 
alxnit halfway between Farth and 
\’enus. Orbital calculatk>ns indicate 
that this orbi( is stable for at leasi a 
millu>n vears. 


Now Vehicle Concepts 

Studies are also underway at the 
Marshall Space Flight C'enter i>n the 
special transportation requirements 
of the Satellite Rimer System and 
other missiiais of such an era. 
Concepts being iiuestigated include 
those for new hea\\ lift launch 
vehicles and Shuttle imprmement 
or growth options, such as replacing 
the Solid Rocket BiH»ster with re 
usiible liquid lxH>sters. I hese cr>uld 
increase the Shuttle's payUuid 
weight to-orbit capability by 
approximately .S) percent. Another 
option could be used when payload 
return-lo-l arih capability is not 
required. The Shuttle Orbiter nvght 
be repLiced by a special cargo 
carrier to accomnuHlate larger or 
heavier payloads than the Orbiter is 
capalMe of handling. Liunch facili- 
ties. with moileratc nuHliiicatioiis. 
wi>uld be capable of haiulling any ol 
these one-way vehicles. 

Another cLus of spacecraft known 
as the ( )rbiial Ir.*nsler Vehicle is 
required u move cargo and people 
between low I arth orbit where the 
Shuttle o|>cratcs and gcosynchro 
nous orbit Such vehicles ^.re also 
needc ’ to place ptiy loads ivn plan 
eiarv ti.iiociorics. I hese vehicles 
will oiler important features not 


available with the Inertial Upper 
Sta^e described earlier: reusability, 
erealer payload capability, and the 
ability to carrv^ astronauts. A broad 
spectrum of transfer vehicle con- 
cepts are being studied in an attempt 
to identify the system that will best 
meet the nation s future delivery 
requirements. 

Many vehicles of the future will 
use solar electric propulsii>n. Flec- 
iric propulsion systems, which 
generate thrust by passing mercury 
ions through an electrostatic field, 
have been under study for many 
years. 

Based on seven years of ci'iicepi 
definition and applicatii>ns studies, 
the Marshall concept of a standard 
Solar Electric Propulsion System 
has emerged as a Ci>st-effective 
approach to accomplishing the wide 
variety of missions that require the 
high efficiency, low thrust capabil- 
ities peculiar to electric propulsion. 

The technology needed to build a 
large deployable solar array fi^r the 
scalar electric stage vvas developed as 
part of MarshalTs electric propulskni 


activities. This si^lar array has be- 
come the basis for a common solar 
array development program at 
Marshall designed to supp<.>rt not 
only the Solar Electric Propulsion 
System program, but also the 25 kW 


Power System. The currently plan- 
ned first mission for the Solar Elec- 
tric Propulsion System is a dual 
comet mission — a flyby of Halley s 
Comei in 1985 followed by a 1988 
rendezvous with the comet. Tempel II 








Organization 


I ho M;iPihall C Vnlor‘s I'ruani- 
/anon sniK'iurc is basoil on oloat 
JofinitiiMi of fniK*tu>ns io Iv |vr- 
ll is filial li> llio CVnu*r\ 
oxoixine inivsiv'n. aiul has Kvn 
subsianliallx roconficinvJ in rcooni 
xoars lo coraiali/o ami ooinhnu' 
fiiiKMu>ns, shorten eiMnnuimealu^n 
lines, anil reiliiee oreani/aiional 
enlilies. 

\i ihe heail of ihe oruani/aiion is 
ihe Offiee of ihe C'enier Direeioi 
I he ihreelor's staff offiees proxiile 
s|veiah/eil ailxiee ami sup|H'H in 
siieh areas as personnel inanaee 
ineni aiul liseal affairs 

haeh of the formallx esiaolisheJ 
proieeis ileserilvil in ihel'uneni 
IVxelopineni Proieeis seel ion of 
ihis iHH'k IS nianaueil hx a pioieei 
offiee responsible to ihe I'eniei 
ilireeloi I he proieel offiee res|HMV 
sibiliix iiK luiles ihe iliieeiion of 
K'lh in house ilesien ami ilexelop 
meni work, aiul alsi> ihe inanaee 
ineni of a niiiliiplieiix of laiee ami 
small eoniiaels wuh pnxale iiuhisiix 
I aeh proxules planmne. eonirol. 
leehmeal iliieeiion aiul lexiew 
luneiions. aiul bleiul loeelhei ihe 
efioiis of oiii own enemeerme 
laK'ialoiies wiih ihose ol lUii eon 
iiaeiois U' lonn a team efioii 
I heie aie ihiee maioi iliieeloi 
ales wiilim ihe i’eniei siiueiuie 
Ihe |ob ol (he Pioeiam IVxelop 
mem Hneeioiaie is lo ailxanee new 
iileas ami to eeneraie plans loi 
piomisine new proei.iins 

Ihe Ailmimsiiaiion aiul Pii\eiani 
Siip|HMi Ihiev ioiaie eonsisUol (he 
oieam/alhMis whu h mamiain (he 
phxsieal plain aiul pioxule semees 
siK ll as piov III emeni . opeialioii I'f 
I eniei eompuieis loeisiu s. aiul 
svemiiv pieieeiuM 



The ihini inaior i>iyani/alion is 
the Seienee ami l*n^ineerini: Direv* 
loraU\ xxhieh emplovs more than SI 
IXMveni of MarNhalls |x*ople. This 
Jireeiorale is ilisc'iplinaorienieJ aiul 
proxules leehnieal sup|H>rt lo the 
xarious task teams aiul proieel 
offiees. ll alsi> furnishes a reseaivh 
base* fi>r the ailxaneemeni of leeh- 
noloiix, 

I he Maixhall S|\iee I lichl C\nier\ 
sireamimeil siruelure has enableil it 
to meet the ehallenue of exer nsine 
eosis xxiih inereasevl puHluelixiix. 


Faculties 


I aeihiies woiih nuMe llian 
milho‘1 are m use »ii Marshall 
llunisxille aiul ai ils other insialla* 
lions I hese inehule faeiliiies for 
lesiine laree spaee sxsiems. faeihlies 
whieh are hielil. speeiali/eil. laK'i 
atones ei|uippeil for a wule xarieix 




of siiulx, aiul off site laeiliiies ax ail- 
ab*e for the avsembix of laiiie sjxiee 
hanlxxare aiul larue sxsiems |>ropul 
Sion lesiini:. 

A niimlx*! of these faeiliiies are 
unie|iie xviihin NASA. Siune are not 
ilupliealeJ anxxxhere else in the 
nation or fiee xxorM The Marshall 
(.'enter's major test faeiliiies. for 
e\*imple. xxere built for the 
\|H'llo Saturn program. I hex xxeie 
nuxlibeil for use in Shuttle ilexelop 
ment at a fraetion of th.* eost of nexx 
faeilif.es. The (.'enter's Seienee aiul 
I neineerinu lalH>raiories are houseJ 
m M million si|uare feet of eom 
bmeil offiee spaee. hieh bax aiea. 
lab spaee. aiul assiviateil work 
areas 

Map hall’s speeial faeiliiies ineliuh 
a laree Viax teleseope eahbration 
aiul test sxstem. an unusual Neutral 
lUioxanex Simulator, a speeial Inch 
Kex nolils number wiml tunnel, aiul 
a solar heatine aiul eix'liiu: sxstem 
aiul subsxsiem lest laeihtx 
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In Now Orleans, Louisiana, Mar- 
shall's Michoikl Assembly Facility is 
m>w Ivini: useil to fabricate ami 
assemble the Lxtemal Tank for the 
SfKice Shuttle, This SIM) million 
plant, which formerly prixluccd 
Saturn nxrket staj»es, puwiiles a 
lremciKli>us capability {or the pri>- 
cluction am! assembly of lariie space 
systems. Ready access at Huntssillc 
to the Tennessee River, and 
Miclu>ud s access \o the Mississippi, 
means that the two sites arc linked 
In ecimi'mical barge irans|x>rtatuni. 
Bi>lh alsi> have access by deep-water 
transpi>rt to the launch facilities at 
Kennedy Space CVnter. 

The Marshall C'enter alsi> o|X'rates 
the S20 million Slidell Computer 
Ci>mplex at Slidell. Louisiana, to 
ei>mplemcnt its Huntsville CiMiipii- 
ter capabilitN. Slidell prmides 
Marshall, Mielu>ud. and other 
NASA activities with critical auto- 
matic data privessing services. The 
general pur|x>se eiMnputatii>n Ci>n- 
eept empKned In Slidell serves to 
eliminate unneeevs;ir> duplicatiiMi 
v>f facilities and ei>mputer equipment, 
and yields greater ti>tal eapabilitv 
than vvinild be achievable with 
sej^arate facilities at each Kvaiion. 

Marshairs manv physical assets 
cvMistitiite a natumal resi>iiree. a 
reailv resiu;rce which can be 
briHight lo bear i>n a wide varietv of 
space-related pri>jeets within a shi>rt 
peruxi I'f time. 
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Mapihairs poi>pk\ hi>wcver, arc ils 
siri>ngesl assets, rhey arc well- 
trained and unusually experienced. 

This is alsi> an exceptionally 
seasi>ned wi>rkfi>rce. It is not unusual 
io find employees wi>iking on 
current projects, such as Space 
Shuttle. whi> alsii wi>rked on the 
earlv Redstone Jupiter projects that 
marked i>ur CiHjntr\\ entrance inli^ 
the space aye. Such ex|x'rience is the 
rule, rather than the exceptk>n. 

rhis talent and skill has enahled 
the Center to make the transition 
from the early nvkets to Saturn; 
fn>m Saturn \o Skylah and me Lunar 
Rvniny Vehicle; from thv>se pro- 
grams ti> tiKlay’s Space Shuttle. 
Space Telesci>pe. Spacelab. Hiyli 
f'fvryx .Astn>nomy Obscrvati^ries, 
Materials Procevsiny in Space, and 
i>ther pa\K>ads. These are farsiyhted 
people who ha\e had a ylimpse inti> 
the future and ha\e seen a pi'teiitial 
ne\\ workl wliich reaps 'vnefi’s 
axailable from spaee e\pU>i’atii>n. 

They tuns are helpmy to niikl 
that world. 





